An algebraic formulation of quantum mechanics is presented. In this formulation, operators of interest are expanded onto elements of an algebra, G. For bound state problems in v dimensions the algebra G is taken to be U(v + 1). Applications to the structure of molecules are presented.
The algebra _ is called the spectrum generating algebra (SGA) and H is in the enveloping algebra of _.
In some cases, it may happen that the Hamiltonian H contains only certain elements of G, the invariant Casimir operators of _ and of one of its subalgebra chains, _ D _t D _" D ... , 
called the Heisenberg, quantum mechanical or oscillator algebras [5] . The mapping produces a great simplification both in the evaluation of the matrix elements of operators which are integrals in the differential formulation and algebraic functions in the algebraic formulation
A slightly more complicated problem is provided by the anharmonic Morse oscillator [6], Fig.1 .
The Schrfdinger equation with
can be mapped onto the algebra _ = U(2) with elements F+,F_,Fo, N and corresponds to the dynamic symmetry U(2) 3 0(2) of this algebra. The Hamiltonian is with eigenenergies
The eigenvalues can be brought into the standard vibrational 
This potential can also be associated with U(2) D 0(2) and Hamiltonian [7] (18)
with eigenvalaues
One can see from (16) and (20) 
The chain (I) corresponds
to Schrbdinger problems with Pbschl-Teller-like potentials, the chain (II) corresponds
to Morse-like potentials, while the chain (III) corresponds to the harmonic oscillator in 3 dim.
In general,
in v dim one has Using the algebraic method discussed above it has been possible to study the complete spectroscopy of benzene [13] . This molecule has 12 atoms and thus 36 degrees of freedom, 6 of which are spurious. The 30 non spurious species are shown in Table I . 
Bond variables for small molecules.
It is also convenient to treat as vector variables the bond degrees of freedom, Fig.4, rather than The latter case is more complete, but more difficult to treat than the former, since one has to deal with the Racah algebra of U(4). In view of its simplicity, the method is particularly well suited for a studLy of complex systems such as macromoleculqs, clusters, polymers, .... Work in this direction is in progress. An account of the algebraic theory of molecules is given in Ref. [17] and the mathematical formalism of Sects.
5 and 6 is reviewed in Ref. [18] .
